Introduction:
The surface of Mars has been characterized using orbit-based thermal infrared observations from the time of the Mariner 9 Infrared Interferometer Spectrometer and Viking Infrared Thermal Mapper. The Mars Global Surveyor Thermal Emission Spectrometer, began to link thermal infrared observations to local/regional scale geologic processes [e.g. 1, 2] . With the arrival of the 2001 Mars Odyssey Thermal Emission Imaging System (THEMIS) [3] and its 100 m/pixel thermal infrared data [4, 5] , it became possible to link outcrop-scale compositional information to material physical properties, with the goal of robustly characterizing the geologic histories and origins of these surfaces [e.g. 3, 6, 7-11] .
The Mars Science Laboratory Curiosity rover spent approximately 20 sols (1222-1242) exploring and characterizing an active dune field in Gale crater informally named the "Bagnold Dunes", and specifically was parked at "Namib Dune" over these sols. The Bagnold dune field is located on the northwest flank of Aeolis Mons ("Mt. Sharp") ( Fig. 1a ) and provides an excellent opportunity to link orbitally-derived thermophysical properties to in situ surface observations. This dune field is ideal for ground truthing orbital observations for several reasons: 1) the particulate nature of this active dune field limits the likelihood of cementation; 2) the large areas covered by the dunes (resolved by THEMIS); and 3) are composed of particle sizes large enough (>35µm) to be characterized by Curiosity's in-struments (ChemCam Remote Microscopic Imager (RMI), and Mars Hand Lens Imager (MAHLI)). Curiosity carries a broad-band thermal infrared ground temperature sensor (GTS) [14, 15] as part of the Rover Environmental Monitoring Station (REMS) [12] that is used to characterize thermophysical properties locally. In this work, we compare the thermophysical characteristics (and inferred particle size) determined from orbit (THEMIS) and the ground (GTS) to particle sizes measured from Curiosity's imagery. This inter-dataset linkage provides a better understanding of dunes across the surface of the planet, aiding in interpretations of geologic processes.
Methods:
We have developed a method to derive the THEMIS thermal inertia on a pixel-by-pixel basis (Figure 2) , taking advantage of the speed of the KRC thermal model [13] . Well-registered basemaps including a Context Imager (CTX) [14] Digital Terrain Model (DTM) used for the slope, azimuth and elevation of the individual pixel, and THEMIS visible Lambert albedo [15] , tied to Thermal Emission Spectrometer Lambert albedo, along with latitude, longitude, and local time backplanes were also used. We derived GTS thermal inertia and particle sizes using multiple methods (Fig. 3) . We derive thermal inertias using: 1) assuming a simple planar surface, 2) a surface with thousands of facets with slope and azimuths derived from Navcam imagery, and 3) both a plane and facet layered model, representing the observed lag of coarser materials on the surface of the Namib Dune at the "Barby" target. 
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Particle sizes were measured by hand and by an automated method (Fig. 4) using a power spectral density function of particle sizes determined using Morlet wavelets [16] .
Results: To first order, and within measurement uncertainties, all methods resulted in approximately the same particle sizes for the Bagnold dunes, whether derived from point counts (~150-300µm), GTS thermal inertia (~150µm), or from orbit by THEMIS (~200µm). The particle sizes derived from orbit may represent a mixture of the higher thermal inertia substrate (Murray/Stimson units) and the sand dunes, resulting in subpixel mixing and thus slightly higher than expected thermal inertia.
Discussion: This work illustrates several key points about the interpretation of thermal inertia (and particle size) from orbit and landed platforms. First, the GTS data are well-represented by the range of model fits examined in this work, including a simple planar model, a facet model, and a layered model. The facet and layered model resulted in slightly better fits than the simple planar model (representing the late afternoon early evening data better), though the number of free parameters with these approaches is high and thus results are non-unique. Second, none of the models adequately fit the time of peak temperature.
Importantly, the effects of small-scale (e.g., cmscale ripples) slopes and thin layers (<10 mm) of a coarser lag did not dramatically affect the fit quality of the GTS data. Given that the orbital THEMIS thermal inertia resulted in approximately the same values as both the manual point counts and the GTS data fits, we conclude these effects do not affect the interpretation particle sizes from orbit. 

